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Λn(θ) =
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(l(Xi, θ)− l(Xi, 0)), (1.3)
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Pn,0(Λn(θ1) > cn) = α, (1.4)
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β∗n(θ1) = Pn,θ1(Λn(θ1) > cn). (1.9)
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L
(
Λn(θ1) − nμ(θ1)
σ(θ1)
√
n
∣∣∣ H1) → N (0, 1) (1.10)
 +L2  /2 !< C" &. 2- β∗n(θ1) 22 +&
β∗n(θ1) = Pn,θ1(Λn(θ1) > cn) = 1 − Φ
(
cn − nμ(θ1)
σ(θ1)
√
n
)
+ o(1) =
= Φ
(√
n(μ(θ1) − μ(0)) − uασ(0)
σ(θ1)
)
+ o(1). (1.11)
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2/2 1.2 μ(θ1), μ(0) !2 !< E""# 22
μ(0) = E0 log
p(X1, θ1)
p(X1, 0)
≤ logE0 p(X1, θ1)
p(X1, 0)
= 0,
μ(θ1) = Eθ1 log
p(X1, θ1)
p(X1, 0)
= −Eθ1 log
p(X1, 0)
p(X1, θ1)
e − logEθ1
p(X1, 0)
p(X1, θ1)
= 0.
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β∗n(θ1) → 1, n→∞.

: 2&. 2- β∗n(θ1)  $#  / ( 02 
$# 21 ?( +&(6 &. . 6&/0 .&(0 8
 !2 # +2# l=m  ?6# + 2"  2 6( 22
&( # 2+/ +0  j 6&/0  J
C    	  

	  
 62 +0 2L !2 lCm"# & 2 &. +&/. 8
&( +& 2-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μ(θn) − μ(0) = O
(
n−1/2
)
, θn = O
(
n−1/2
)
. (1.12)
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Hn,1 : θ =
t√
n
, 0 < t ≤ C, C > 0, (1.14)
 +2 t 6 
&. &j? 7 t ∈ (0, C] &/9
 &. + +6 H0 + + &(
Hn,t : θ =
t√
n
(1.14)
  &72 9. ++?.
Λn(t) ≡
n∑
i=1
(
l(Xi, tn−1/2) − l(Xi, 0)
)
. (1.15)
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(  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+. . + +6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 Hn,1 
β∗n(t)# L  62. ?j-. 7$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#  0jj $
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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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+6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 7
&( Hn,t# t > 0#  21 &1( 2 +  6&/0
 
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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l
(
Xi, tn
−1/2) − l(Xi, 0) = t√
n
l(1)(Xi) +
1
2
t2
n
l(2)(Xi) + · · · , (1.16)

l(j)(x) =
∂j
∂θj
l(x, θ)
∣∣∣
θ=0
, j = 1, 2, . . . .
L2 6 !< <F"  !< <E" +&/2 0/ 6&1 &. Λn(t)  
Λn(t) = tL(1)n −
1
2
t2I +
1
2
t2√
n
L(2)n + · · · , (1.17)

L(j)n =
1√
n
n∑
i=1
(l(j)(Xi) − E0l(j)(Xi)), j = 1, 2, . . . ,
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 I = E0(l(1)(X1))2 n 7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72$.  L2  1 !< <=" +8
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&/ /&
1
6
t3√
n
E0l
(3)(X1)# /& ?&  +. 2&#
/2 n−1/2#  +&(6 09 6 7# .-  2# /
E0l
(1)(X1) = 0, E0l(2)(X1) = −I. (1.18)
#    Λn(t)#  +6 H0  +&(6 &(8
 Hn,t# &
Λn(t) > cn,t, (1.19)
 / 6/ cn,t ?. 6 &.
Pn,0(Λn(t) > cn,t) = α. (1.20)
&/ !< ="# !< C" 6 !< <=" &# /
L(Λn(t) | H0) → N(−12 t2I, t2I
)
(1.21)

cn,t → ct = t
√
Iuα − 12 t
2I. (1.22)
2 +( +&( +& Λn(t) + &( Hn,t 22 !2 
!< <=""
En,t/
√
nΛn(t) = t
√
n Et/
√
nl
(1)(X1) − 12 t
2I +
+
1
2
t2
(
Et/
√
nl
(2)(X1) − E0l(2)(X1)
)
+ O(n−1/2) = t2
2
I + O(n−1/2), (1.23)
Dn,t/
√
nΛn(t) = t
2Dn,t/
√
nL
(1)
n + O
(
n−1/2
)
= t2I + O(n−1/2), (1.24)
+L2
L(Λn(t) | Hn,t) → N
(1
2
t2I, t2I
)
. (1.25)
 +(  /2 !< DD"# !< DE"  
β∗n(t) = Pn,t/√n(Λn(t) > cn,t)
22
β∗n(t) → β∗(t) = Φ
(
t
√
I − uα
)
. (1.26)
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2# / &. + +6 H0 + &( Hn,1 -j
#   0# &/0  Λn(t)#  2j-  1 +8
&(j 2-( β∗(t)    6j. 2+/ ?&
2-2 !)" !/# &&( )# +&( &( Hn,1 2 &8
&( 0"  # +2#    0 L
(1)
n #
Λn(t0)#  t0 > 0 7# $0 22&( ++?.   + k8
22# /  L   6.  6 +2 t#  +L2
2 ?( +&(6 + + +6 H0 + &( Hn,1 
<>    	  

	  
12# +2# / #    L
(1)
n .&..
)  2 +&(j 2-( β∗(t) 22
L(1)n =
1√
n
n∑
i=1
l(1)(Xi),
En,0L
(1)
n =
√
n E0l
(1)(X1) = 0,
Dn,0L
(1)
n = D0l
(1)(X1) = I,
+L2# &
Pn,0(L(1)n > c
(1)
n ) = α ∈ (0, 1),
 &. / . c
(1)
n ! & $&( +&( 2" 22
c(1)n =
√
Iuα + o(1). (1.27)

&
En,t/
√
nL
(1)
n =
√
n Et/
√
nl
(1)(X1) =
√
n
∫
l(1)(x)p
(
x, tn−1/2
)
dν(x) =
= tI + O(n−1/2),
Dn,t/
√
nL
(1)
n = Dt/√nl
(1)(X1) = E0(l(1)(X1))2 + O
(
n−1/2
)
= I + O(n−1/2),
+L2 &. 2- βn(t) .#    L
(1)
n #  /2
!< D=" 22
βn(t) = Pn,t/√n(L
(1)
n > c
(1)
n ) = Φ
(
tI − c(1)n√
I
)
+ o(1) =
= Φ
(
t
√
I − uα
)
+ o(1) → β∗(t) = Φ(t√I − uα). (1.28)
9 !< DF" 6 j  &. 2+/ .
6&/0 ) # # &. 6&/.   # 
( &.j-0 9j
βn(t) → β∗(t), (1.29)
 βn(t) n 2-(  22 .# 1 &j-
/& 2+/ 6&1. βn(t)#  ( +& +
βn(t) = β∗(t) +
1√
n
h1(t) +
1
n
h2(t) + · · · . (1.30)
2+/2 6&1.2   +.- ? lEm  l<>m &/.
72& + !< @>" &. 6&/0  ?& 62/# / + +&8
 0 & &. &. )  +j  /&
h1(t)# 6&/. +j  /&0 +. n−1 J2 +2 +.- 8
? lEm# lDm# l<m  L2 &/
r(t) = lim
n→∞ n(β
∗
n(t) − βn(t)), (1.31)
 
 

 
  
  <<
+ /j +$j  20 ?02 /& ?&j8
  +6&. 0( 2+/ 7 !2 lIm# lDm# l<m  6& @#
72& !@ <<"# !@ <D"" 
9 !< @>" 21 ?( +. &j-2 ?62 +&12#
/  Tn ) . 21 22 +?62 ! 2.8
j-2 2- ." +?6(   Sn(t) j# / &/
Δn(t) ≡ Sn(t) − Λn(t) → 0, n→∞ (1.32)
+ . &( +& Pn,0  Pn,t/√n   # 8
   Sn(t)# 2  1 +&( +&. + +60
H0  Hn,t# /  #   Λn(t)# # &&(#  1 +&(8
j 2-( β∗(t) !2 !< DF"" +2#  +&2 +2
Tn = L(1)n ,
# +&. !2 !< <=""
Sn(t) = tTn − 12 t
2I,
+&/2
Δn(t) = −12
t2√
n
L(2)n + · · · → 0. (1.33)
 2 +/2 &/#  Δn(t)#   !< @D"# 2 +. n−1/2#  ( 68
( 21 Sn(t)  Λn(t) 2  1 +.#  21 1(# / 2-(
βn(t) .#   Sn(t) !&  Tn"# &/.  β∗n(t)  &8
/ +. n−1/2  ?& ?1# / &. 9 & )
 L &/ 2 +. n−1 !2 lDm# l<m" /&( 18
. &. r(t) !2 !< @<"" &(  +2-(j 2+/0 6&1 &.
β∗n(t)  βn(t) !2 lEm# lIm" J +0 0/ /( 2  268
   ?0 lDm# l<m ?& +&/ ?-. 72& &. &/ r(t)
?6 +. 2+/0 6&1 J 72& 2 &. 
 20 &0 + 
&.  2$ ?6/2 /6 Λ(t) 8
2&(j &/j &/  N (− 12 t2I, t2I)#   & !< D<"
L(Λn(t) | H0) → L(Λ(t)), (1.34)
 ++&12# / + +6 H0 &/ 
(
√
nΔn(t), Λn(t)) (1.35)
2 +&( +& !+/2 ?62 2 2&("# 8
+j-  +&2 
(Δ(t), Λ(t)), (1.36)
  ?0 lDm# l<m +6# /
r(t) =
1
2t
√
I
ϕ(uα − t
√
I)D(Δ(t) | Λ(t) = ct), (1.37)
<D    	  

	  
 ct = t
√
Iuα − 12 t2I  ϕ(x) = Φ′(x) +2# &. .#  
 Tn = L
(1)
n  ? l<m !72& < B <>" +&/ 1
r(t) =
t3
8
√
I
ϕ(uα − t
√
I)(D0l(2)(X1) − I−1E20l(1)(X1)l(2)(X1)).
 ? l<m 2 ?- &/  20 ?- / L8
+2  + ?-. 2 !l<m# 2 @ D <"# j-. /
&. &. -. +&
r = lim
n→∞ τ
−2
n (β
∗
n − βn) =
1
2
ebp(b)D(Δ | Λ = b), (1.38)
 b = Φ−11 (1 − α)# Φ1(x) n 7$. +&.# +&(. &. &72
9. ++?. Λn + +6 H0 !9 ?& Φ1(x) = Φ
(
x+ 12 t
2I
t
√
I
)
)#
p(x) = Φ′1(x)  τn → 0 n 2& +2 !9 ?& τn = n−1/2)# (Δ, Λ) n
&/ # +&( &. (τ−1n Δn, Λn)# Δn = Sn −Λn# Sn n 2
+?6  . Tn 
3&( .- ( 8 + +2#   72& !< @C" τn = n−1/2 
 L $&(j ? 2 +& '+&  +22  
 L/2  +6# /  L2 &/ τn = n−1/4 
5 " 64$% "6" "
 6# +& '+& 2 +&(
p(x, θ) =
1
2
e−|x− θ|, x, θ ∈ R1 (2.1)
 9 +2..  +&  !2 lBm  & 2" k28
2# / L 2  .&.. &.2# +&(  p(x, θ)  -
+6 + θ  / θ = x J  &. +  8
9j  +. n−1 6 β∗n(t) − βn(t)  +  +.
n−1/2 : 9. ?/0 +. +  $  &/ +8
&. '+& ?& 2/  ? lEm ! @B"  L2 2 ?& & 
? l<<m#    L/2  + 2+/ 68
&1 &. $ 22&( ++?.  6&( &.
0 $   ? lBm ) 22 6( ) # 8
  6 #  +&/2  L/2  ?6 +&/.
2+/0 6&1 72& &. r(t)  +2-(j ?- 2 @ D < 6
? l<m :2&( 6&( +&/ 72& &. r(t) !2 !@ <""#
.-  + & L 2# ? +   ( 

12 &22 ? 2+/2 + &72 9. +8
+?. Λn(t) ≡ Λn(tn−1/2) !2 !< @"# !< <E""  &/ +&. '+& 
J &22 21 ?( 6  +2-(j $&( +&( 2 &.
02  !2 l@m# 2 C B E"#  2 12 o +.22 22 
+2-(j 0/0 7$ 
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    $+   ,  -./0   $1 2
&3 4& 45  /  	 I = 1
L(Λn(t) | H0) → N
(
− t
2
2
, t2
)
,
L(Λn(t) | Hn,t) → N
( t2
2
, t2
)
,
  6$
β∗n(t) → β∗(t) = Φ(t− uα), n → ∞.
	

 &  & '?
I =
∫
R1\{0}
p(x)
(
p′(x)
p(x)
)2
dx =
∞∫
0
e−xdx = 1.
22 &72 9. ++?. Λn(θ), θ > 0 ?& +? 
Λn(θ) =
n∑
i=1
(l(Xi, θ) − l(Xi, 0)) =
n∑
i=1
(|Xi| − |Xi − θ|) ≡
n∑
i=1
Zi(θ), (2.2)

Zi(θ) =
⎧⎨
⎩
θ, Xi > θ
2Xi − θ, 0 ≤ Xi ≤ θ
−θ, Xi < 0
=
= 2Xi 1[0,θ](Xi) + 2θ 1(θ,∞)(Xi) − θ (2.3)
 1A(·) 8  21 A 
2 0/ 7$ &/ &/ Z1(θ) + +8
&.0 P0  Pθ 22
f0(s) ≡ E0 eisZ1(θ) = eisθ P0(X1 > θ) + e−isθP0(X1 < 0) +
+
1
2
θ∫
0
eis(2x−θ)e−xdx =
is(eθ(is−1) + e−isθ) − e−isθ
2is− 1 , (2.4)
fθ(s) ≡ Eθ eisZ1(θ) = E0 eis(|X1+θ|−|X1|) =
= eisθ P0(X1 > 0) + e−isθ P0(X1 < −θ) + 12
0∫
−θ
eis(2x+θ)exdx =
=
is(e−θ(is+1) + eisθ) + eisθ
2is+ 1
. (2.5)
 &/ ?&60 &( θ = θn → 0 6 L0 9 &# / +
12 72 s
f0(s) = 1 +
is(is − 1) θ2n
2
+ o(θ2n), fθn(s) = 1 +
is(is + 1) θ2n
2
+ o(θ2n), (2.6)
<B    	  

	  
μ(0) = E0 Z1(θn) = −θ
2
n
2
+ o(θ2n), μ(θn) = Eθn Z1(θn) =
θ2n
2
+ o(θ2n), (2.7)
σ2(0) = D0 Z1(θn) = θ2n + o(θ
2
n), σ
2(θn) = Dθn Z1(θn) = θ
2
n + o(θ
2
n). (2.8)
 +(# & θn = t√n #  &. &j? 7 s 22
En,0 e
isΛn(t) = fn0 (s) =
(
1 +
is(is − 1)t2
2n
+ o
(
n−1
))n →
→ exp
{
− t
2
2
(s2 + is)
}
, n → ∞. (2.9)
&/
En,tn−1/2 e
isΛn(t) = fntn−1/2(s) → exp
{
− t
2
2
(s2 − is)
}
, n → ∞. (2.10)
j  6 2 + !2 # +2# l@m# 2 = @ D" &
1 &22 
 
k22# / 1. &22 D < .&.j. +.22 &.2 8
2 <D D @  +2 <D @ <D 6  lFm# +&( &. +&. '+&
7$. √
p(x, θ) =
1√
2
e−
|x−θ|
2
77$2  &  /2 !2 +& <D D <#lFm" 
/ +6  & 
η(x, 0) ≡ 1
23/2
e−
|x|
2 sign(x),
 ( + θ → 0 + 0 +& +&∫ (√
p(x, θ) −
√
p(x, 0) − η(x, 0)θ)2dx = o(θ2).
 22 &# &. /( L  2 
1
2
(
e
θ
2 − 1 − θ
2
)2 ∞∫
θ
e−xdx +
1
2
(
e−
θ
2 − 1 + θ
2
)2 0∫
−∞
exdx +
+
1
2
θ∫
0
e−x
(
ex−θ/2 − 1 − θ
2
)2
dx.
  &20  L2 9 ( o(θ2)#   (2 &22#
. + /.2# +&/2
1
2
(
e−θ/2 − 1 − θ
2
)2
− 1
2
e−θ
(
eθ/2 − 1 − θ
2
)2
+
 
 

 
  
  <E
+
θ∫
0
e−θ/2
(
ex−θ/2 − 1 − θ
2
)
dx =
1
2
(
e−θ/2 − 1 − θ
2
)2
+ 1 − e−θ −
− e−θ/2
(
θ +
θ2
2
)
+ o(θ2) =
=
1
2
θ2 + θ − θ
2
2
−
(
θ +
θ2
2
)
+
θ2
2
+ o(θ2) = o(θ2).
 2 ?62# & 77$2  /2 +& 

J &22 +6# /  77$2 + θ 7$
p(x, θ) !2 !D <""  / θ = x /  &.  +. &(
θn ! n
−1/2
"   +&( 2- β∗(t) 
7 89:" 4; 64<$& !=$$%; 9>$ !?
 L2 6&  L/2  ? +6# / +& 78
2& !2 !< @="  !< @C""
r(t) = lim
n→∞
√
n(β∗n(t) − βn(t)) =
t2
3
ϕ(uα − t), (3.1)
 βn(t) 7$. 2- ) .#   6 
Tn =
1√
n
n∑
i=1
sign(Xi). (3.2)
:2& !@ <" +6# /  &.  +&. '+&
+  9j  +. 6 β∗n(t)−βn(t) ! n−1
!2 !< @<"" 6 72& !@ <" 1 &# / L +.  n−1/2 
&/2 /& 0/ 6&1 &. Λn(t) 22 !2 !D D"# !D @""#
Λn(t) = t
√
n + 2
n∑
i=1
(Xi − tn−1/2)1[0,tn−1/2](Xi) −
2t√
n
n∑
i=1
1(−∞,0)(Xi) =
=
t√
n
n∑
i=1
1[0,∞)(Xi) − t√
n
n∑
i=1
1(−∞,0)(Xi) + 2
n∑
i=1
(Xi − tn−1/2)1[0,tn−1/2](Xi) =
=
t√
n
n∑
i=1
sign(Xi) +
t√
n
n∑
i=1
1{0}(Xi) + 2
n∑
i=1
(Xi − tn−1/2)1[0,tn−1/2](Xi).
&( +& Xi +# 
Pn,θ
( n∑
i=1
1{0}(Xi) > 0
)
= 0, θ > 0,
<F    	  

	  
 +L2 +/ j +& +&
Λn(t) =
t√
n
n∑
i=1
sign(Xi) + 2
n∑
i=1
(Xi − tn−1/2)1[0,tn−1/2](Xi). (3.3)
22 &j- 2 +?6 (t > 0)  Tn !2 
!@ D""
Sn(t) = tTn − 12 t
2,
 !2 !< @D"# !< @@""
Δn(t) = Sn(t) − Λn(t) = −12 t
2 − 2
n∑
i=1
(Xi − tn−1/2)1[0,tn−1/2](Xi). (3.4)
+& &j- 1
   *   ,  -./0   $1 2
&
L( 4√nΔn(t) | H0) → N
(
0,
2t3
3
)
,
L(( 4√nΔn(t),Λn(t)) | H0) → N2
(
0,
2t3
3
, 0,− t
2
2
, t2
)
,
 N2 2 $) 	) 
  $1  
	


12 + 9  +2-(j 0/0 7$  L
$&(j 2 0/j 7$j &/ &/
(X1 − θ)1[0,θ](X1), θ > 0.
22#
gθ(s) ≡ E0eis(X1−θ)1[0,θ](X1) = P0(X1 < 0) + P0(X1 > θ) + 12
θ∫
0
eis(x−θ)e−xdx =
=
1
2
(1 + e−θ) +
e−θ − e−isθ
2(is − 1) . (3.5)
& θ = θn → 0#  6 !@ E" &# / + 12 72 s +8
& +&
gθn(s) = 1 −
isθ2n
4
+
is(is + 1)θ3n
12
+ o(θ3n + θ
4
ns
3), (3.6)
+L2
En,0e
is 4
√
nΔn(t) = e−is
4√n t22 gntn−1/2(−2 4
√
ns) =
= exp
{
− is
4
√
nt2
2
+ n log
(
1 +
ist2
2n
3
4
− it
3s 4
√
n(1 − 2is 4√n)
6n
3
2
+ o
(
n−1)
)}
=
 
 

 
  
  <=
= exp
{
− t
3s2
3
+ o(1)
}
→ e− t
3s2
3 , (3.7)
j & + 1 &22 

12  1 1 22 0/0 7$#
0.  21 6(  +2-(j 2 $&( +&( 8
2 &. 02  !2 # +2# l@m# 2 C = <<"  L $&(j 2
2j 0/j 7$j &/0 &/ !2 !@ @"# !@ B""(
(X1 − θ)1[0,θ](X1), θsign(X1) + 2(X1 − θ)1[0,θ](X1)
)
, θ > 0.
22
gθ(u, v) ≡ E0 exp
{
iu(X1 − θ)1[0,θ](X1) + iv
(
θsign(X1) + 2(X1 − θ)1[0,θ](X1)
)}
=
=
1
2
0∫
−∞
e−ivθexdx +
1
2
∞∫
θ
eivθe−xdx +
1
2
θ∫
0
eiu(x−θ)+iv(2x−θ)e−xdx =
=
e−ivθ + eθ(iv−1)
2
+
eθ(iv−1) − e−iθ(u+v)
2(iu + 2iv − 1) . (3.8)
L2 + θ = θn → 0  70 (u, v) 22 2+/ +8
&
gθn(u, v) =
=
1 − ivθn + (ivθn)
2
2 − (ivθn)
3
6 + · · ·
2
+
+
1 + (iv − 1)θn + ((iv−1)θn)
2
2 +
((iv−1)θn)3
6 + · · ·
2
+
+
1 + (iv − 1)θn + ((iv−1)θn)
2
2 +
((iv−1)θn)3
6 + · · ·
2(iu + 2iv − 1) −
− 1 − i(v + u)θn +
((v+u)iθn)
2
2 − ((v+u)iθn)
3
6 + · · ·
2(iu + 2iv − 1) .
j +& &10 +?6 22
gθn(u, v) = 1 −
θ2n
4
(2v2 + iu + 2iv) +
θ3n
12
(2v2 − u2 − uv + i(2v + u)) + · · · . (3.9)
 +( !2 !@ @"# !@ B""
En,0 exp{ 4
√
nΔn(t)iu + Λn(t)iv} = e− 12 t2iu 4
√
n gntn−1/2(−2 4
√
nu, v) =
= exp
{
− t
2iu 4
√
n
2
+ n log
(
1− t
2(−2 4√niu + 2v2 + 2iv)
4n
+
+
t3(2 4
√
nvu + 2v2 + 2iv − 4√nu2)
12n3/2
+ · · ·
)}
=
<C    	  

	  
= exp
{
− t
2
2
(iv + v2)− t
3
3
u2 + o(1)
}
→ exp
{
− t
2
2
(iv + v2)− t
3
3
u2
}
.
j  6 22 2 + !2 l@m# 2 = F D"" &8
 1 &22 
6 L &22 &# / &/ &/
4
√
nΔn(t)  Λn(t) 2+/8
 62#  +L2 72& &. r(t) !2 !< @C"" G τn = n−1/4 +?
 !2 !< @="# !@ <""
r(t) = lim
n→∞
√
n(β∗n(t) − βn(t)) =
=
1
2t
ϕ(uα − t)D(Δ(t) |Λ(t) = ct) == 12tϕ(uα − t)DΔ(t) =
t2
3
ϕ(uα − t), (3.10)
 Λ(t)# Δ(t) 62 2&( &/ &/   +8
22 (− t22 , t2)  (0, 2t
3
3 ) 
2 +( 2+/ +& &. 7 !2 lIm# l<m#  
B>" .#    Tn !2 !@ D"" +22# / 7 dn
+&..  6( kn − n#  kn /& ?&j# ?020 8
j# 2   Tn &. 1.  1 2-# / 
#   Λn(t)# + 0 &(0 tn−1/2 +&8
.# / dn +. +2.# +&/2  &. o +&.
β∗n(t) = βkn(t
√
knn−1). (3.11)
6 &22 D <# D D  72& !@ <>" &# / &. 2- β∗n(t)  βn(t) +8
& +&.
β∗n(t) = Φ(t − uα) +
1√
n
ϕ(t − uα)h∗(t) + o(n−1/2),
βn(t) = Φ(t − uα) + 1√
n
ϕ(t − uα)h(t) + o(n−1/2),
 h∗(t)  h(t)  +&2 + t  uα 6 L0 9  
!@ <<" &# / kn →∞ # knn → 1 
dn =
√
n
2(h∗(t) − h(t))
t
+ o(
√
n) =
=
√
n
2r(t)
tϕ(uα − t) + o(
√
n) =
√
n
2t
3
+ o(
√
n). (3.12)
 2 ?62#  &/  &. &/.#  2 dn → d < ∞ !2 l<m#
lDm"#  ( - / 2+/ 7# 6( 7 dn 8
2.  ?/  (j
√
n 
 L ? 2 72& !@ <>" ? 6 ?& &? 18
# &.j- 1 &j- &22  0# +&(62.  8
6&( L &22# ? 62 +&(6 &. 6&( 72&
!@ <>" 
 
 

 
  
  <I
    $+   ,  -./0  17 0 ≤ δ < 12  2
 &
nδ(β∗n(t) − βn(t)) → 0, n → ∞, 0 < t ≤ C, C > 0.
	


&. 6&( +22 ?-j 2 6 ? l<Dm 	&. L
2  92 &/ ..  + &j-0 9A -
 A > 0 .# / &. &j? x0 ∈ R1# &j? γ > 0  &j? t ∈
(0, C], C > 0 +& 
sup
x≤x0
Pn,0(x − n−δ/2 ≤ Λn(t) ≤ x) = O(n−δ/2), (3.13)
En,0|Δn(t)| 1(γn−δ/2,A)(|Δn(t)|) = o(n−δ), (3.14)
Pn,0(Δn(t) eA) = o(n−δ), (3.15)
Pn,tn−1/2(Δn(t) ≤ −A) = o(n−δ). (3.16)
2 /& 1. &. En,0Δn(t), En,0Δ2n(t) 6 9. !@ B" +8
 +&/2
En,0Δn(t) = − t
2
2
− 2n E0(X1 − tn−1/2)1[0,tn−1/2](X1), (3.17)
En,0Δ2n(t) = Dn,0Δn(t) + (En,0Δn(t))
2 =
= 4nD0(X1 − tn−1/2)1[0,tn−1/2](X1) + (En,0Δn(t))2. (3.18)
j # / /  22/ 1  +j &8
/ &/ (X1 − θ)1[0,θ](X1). 
&.  ?& +&/ 1 &. 08
/ 7$ !2 !@ E"" gθ(s) 
77$. 7$j gθ(s) + s#
+&/2
E0(X1 − θ)1[0,θ](X1) = g
(1)
θ (0)
i
=
1
2
(1 − θ − e−θ), (3.19)
E0(X1 − θ)21[0,θ](X1) = −g(2)θ (0) =
θ2
2
+ (1 − θ − e−θ). (3.20)
&.  1.0 !@ <I"# !@ D>" θ = tn−1/2 6 !@ <="# !@ <C"# +&/2
En,0Δn(t) = − t
2
2
− n
(
1 − t√
n
− e−t/
√
n
)
= − t
3
6
√
n
+ O(n−1), (3.21)
En,0Δ2n(t) = 4n
( t2
2n
+ 1 − t√
n
− e−t/
√
n − 1
4
(
1 − t√
n
− e−t/
√
n
)2)+
+
( t2
2
+ n
(
1 − t√
n
− e−t/
√
n
))2
=
2t3
3
√
n
+ O(n−1). (3.22)
D>    	  

	  
 +( 9 !@ <E" & 6  H?9# +&( + 0 ≤
δ < 1/2 6 !@ DD" +&/2# /
Pn,0(Δn(t) e A) ≤ En,0Δ
2
n(t)
A2
= O(n−1/2) = o(n−δ). (3.23)

&. + 9. !@ <F" 2 0/j 7$j &/8
 &/ (X1 − θ)1[0,θ](X1) + &( θ 22
Eθe
is(X1−θ)1[0,θ](X1) = E0eisX11[−θ,0](X1) =
=
1
2
∫ 0
−θ
eixsexdx + P0(X1 > 0) + P0(X1 < −θ) =
=
1 − e−θ(is+1)
2(is + 1)
+
1
2
(1 + e−θ). (3.24)

77$. L 1 + s# +&/2
Eθ(X1 − θ)1[0,θ](X1) = θe
−θ − 1 + e−θ
2
, (3.25)
Eθ(X1 − θ)21[0,θ](X1) = 1 − e−θ − θe−θ − 12θ
2e−θ. (3.26)
&. 6( θ = tn−1/2# &/ !@ D<"# !@ DD" +&/2
En,tn−1/2Δn(t) = −
t2
2
− n
( t√
n
e−t/
√
n − 1 + e−t/
√
n
)
= − t
3
3
√
n
+ O(n−1), (3.27)
En,tn−1/2Δ
2
n(t) =
= 4n
(
1− e−t/
√
n − t√
n
e−t/
√
n − t
2
2n
e−t/
√
n − 1
4
( t√
n
e−t/
√
n − 1 + e−t/
√
n
)2)+
+
( t2
2
+ n
( t√
n
e−t/
√
n − 1 + e−t/
√
n
))2
=
2t3
3
√
n
+ O(n−1). (3.28)
6 L 9.# &/ !@ D@"# &. !@ <F" +&/2
Pn,tn−1/2(Δn(t) ≤ −A) ≤ Pn,tn−1/2(|Δn(t)| eA) ≤
≤ En,tn−1/2Δ
2
n(t)
A2
= O(n−1/2) = o(n−δ). (3.29)

12 +( 9 !@ <B"  L $&(j 6+92 0/j
7$j &/ &/ Δn(t)   !2 !@ B"# !@ E"# +&2 θ = tn−1/2"
En,0e
isΔn(t) = e−ist
2/2 gnθ (−2s) =
= exp
{
− ist
2
2
+ n log
(1
2
(1 + e−θ) − e
−θ − e2isθ
2(2is+ 1)
)}
=
 
 

 
  
  D<
= exp
{
− ist
2
2
+ n log
(1
2
+
2ise−θ + e2isθ
2(2is + 1)
)}
. (3.30)
2 En,0Δ4n(t)  L $&(j /&2 L77$ + s
4
 1
!@ @>" 	/. 6&1
1
1 + 2is
= 1 − 2is + (2is)2 − · · · ,
+&/2# / 1 !@ @>" +? 
En,0e
isΔn(t) = exp
{
− ist
2
2
+ n log
(
1 +
1
2
(
2is(
θ2
2
− θ
3
6
+ · · · ) +
+
(2isθ)2
2
+
(2isθ)3
6
+
(2isθ)4
24
+ · · · )(1 − 2is + (2is)2 − · · · ))} =
= exp
{
− ist
2
2
+ n log
(
1 + is(
θ2
2
− θ
3
6
+ · · · ) + (is)2(θ
3
3
− θ
4
12
+ · · · ) +
+ (is)3(
θ4
6
− · · · ) + (is)4( θ
5
15
− · · · )
)}
. (3.31)
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En,0Δ4n(t) = O(n−3/2). (3.32)
 +( &. 6&( !@ <B" +22 !@ @D"  
En,0|Δn(t)| 1(γn−δ/2, A)(|Δn(t)|) = En,0
(Δn(t))4
|Δn(t)|3 1(γn−δ/2 A)(|Δn(t)|) ≤
≤ 1
γ3n−3δ/2
En,0(Δn(t))4 = O(n− 32+ 3δ2 ) = o(n−δ), (3.33)
+&( 0 ≤ δ < 1/2 
&( 6( 9 !@ <@" 
&.  6&( +22 8
 ,8J !2 l@m# +&1 E#  BBI" 6 9 !@ @"#
!@ <I"# !@ D>" +&/2
μn ≡ En,0Λn(t) = n
(
1 − t√
n
− e−t/
√
n
)
= − t
2
2
+ O(n−1/2), (3.34)
σ2n ≡ Dn,0Λn(t) = nD0
( t√
n
sign(X1) + 2(X1 − tn−1/2) 1[0,tn−1/2](X1)
)
=
= nE0
( t√
n
sign(X1) + 2(X1 − tn−1/2)1[0,tn−1/2](X1)
)2
− n
(
1 − t√
n
− e−t/
√
n
)2
=
= t2 + 4t
√
nE0
(
X1 − t√
n
)
1[0,tn−1/2](X1) + 4n
( t2
2n
+ 1− t√
n
− e−t/
√
n
)
+O(n−1) =
= 3t2 + 2t
√
n
(
1 − t√
n
− e−t/
√
n
)
+ 4n
(
1 − t√
n
− e−t/
√
n
)
+ O(n−1) =
DD    	  

	  
= t2 + O(n−1/2). (3.35)
 +(  &  ,L8J  !@ @B"# !@ @E" 22
Pn,0
(
x− n−δ/2 ≤ Λn(t) ≤ x
) ≤ ∣∣∣∣Pn,0(Λn(t) ≤ x) − Φ(x − μnσn
)∣∣∣∣+
+
∣∣∣∣Pn,0(Λn(t) < x− n−δ/2)− Φ(x− n−δ/2 − μnσn
)∣∣∣∣+
+
∣∣∣∣Φ(x− μnσn
)
− Φ
(x− n−δ/2 − μn
σn
)∣∣∣∣ ≤
≤ c√
nσ
3/2
n
E0
∣∣∣sign(X1) + √n2(X1 − tn−1/2) 1[0,tn−1/2](X1)∣∣∣3 + 1√2πσnnδ/2 =
= O(n−1/2) + O(n−δ/2) = O(n−δ/2). (3.36)
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